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(54) ARRAY WAVEGUIDE GRATING. OPTICAL TRANSMITTER AND OPTICAL 
COMMUNICATION SYSTEM ^Jg^^Sf^: 

:(57)Abstract: . ;Ki'^ 

PROBLEM TO BE SOLVED: To provide an array 
waveguide grating, an optical transmitter and an optica! 
communication system which can monitor a light beam 
by using a light beam to actually be multiplexed and /V'.' , 

; which can suppress the increase in the size and a cost 
increase of an apparatus to the utmost. 
SOLUTION: The number of components for monitor can 
be reduced by monitoring light beams by means of the 
high order diffracted light beams of the light beams 
obtained by multiplexing a plurality of signals having 
different wavelengths with an array waveguide grating. 
Therefore, an array waveguide grating, an optical 
transmitter and an optical communication system which 
can suppress the increase in the size and the cost 
increase of an apparatus to the utmost, are realized. 
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"\£t*L CO A^J b frtjAX 3fcco 0 atH«f *^«S 

;4-|SteMjs»*- Ka*&A*Sft5#*>£fiffcSftfco&» 
r»»o^*'- uw*o«:«icEissftfc i 

' (75^5 = * « sje — h k ZtiSZitx 7 rSH£K*: r, 

: ;«f * A* * 7 k . 

: D-A^Sn§*^o^0«f*^««:EU-|EH*tL^ 



(2) - $?p|38 2002-148459 

[Spiffs j K*ri*cffls*nfc*s<o*aafc. 

SSci-^ A^ ^ y t . 

^^r*^«t»ru-f^dl*«4:»as^ A^W 

_aE<bSft>tJtai*ffiwffl*^ Sir, 'IttEAAWttMd' 

^-/^nk, 

CO^^*/wf&ffi7 \^fn&*)Wk&1&&t^ A*^ 
9 A^J^ n « tt**o 0 Ktal«fXO«ttiKjSK:gdB $ Jx 

t)T*it*<Dmttfcttk^ 

50 »lftttfa^ft&ixfc*ttfi**1t&U/!:S**«:«Sa^ 
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(3) 



#Bfi 2002-14S459 



• u^u€r1ftai 
& A** v ?TOUft £ f-t-t/«7K £S 

^fsib s ft*:* s-jfea ±im o> mjj #~ ht* wea^x 20 
yi^^K* frft«e*xa*ra3ft«: 0 

HI*)*- h i^3ft»Sr6*jEfcSftfc«*;t*ai 
/ ... /&*ttfc^*A*WU&T W *JHi^T»iR L*ft-eft 

5^*00^ t^*4*B*e*>i*B ufc*ft*ft©xft«>« 

v=/?SE«*» K*hT 5 A» 5 *X 

fe; if C^OwMMfc £ 5 C £ £ i"5 *>** 

;^a;r A*r* A^s»j6js t . 

v; ; £ ftfc*- -^-MSRSST W £ . . '0 

'.AC r ^^&SS7 u -f fiO ££1 £ S ft, A/l<S 
, 9 A*7 3 ft* atco o XRfff XtttiffettSLlCEBS ft€»tt 



ttE-C^ &ftfc* L fcjtfrttffif - T 

L-CA^7i-*A*3f»8Si. • 

5> A^3 S 5fe^**ft ^i^fc 0 JfcK^«)i5;*E31fr*0 
JS«ffia5c|£eSKCfiOKSc|Bi*f**:AA Lr»iE«9fc 

LTA^S-o A^^iKS&i: . 

z<»r**A'&8[mTU4 (omxwkmmsfr. a^* 
«?A^$n-5*coo 2feia*f *«> tt«ffia*cEfi * n*» 
vttK^ ^> a^j 5 *t 5 ito^m t ztifto »cfii^wiaat 
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MUffMJ i FITCBEfflf 
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r L-cA^ta a***« fc , 

. C *3{RQ fc fcCf'SEA^ ^rSiE-r r t , 

a* * ^ wt*^w»7 w «rs 

Kfc«K3ix£a;b«ttH£* 

K=>«as**— hfc^=^#A#5tf— 

£ :£* *ffi?Sir * JMW « r fc t«7W 

^[ofhfcSSl 3] &$5fc. 

v<fc. 

fc a9S57J5*«»«rS«i- S A27* 7 fc . 

jcw^r^&Kr i^^ffi^OflfctssKSiv a*j^ 

; - * *> All * 9 fc * Y * A*«HEg*r u-f 4 ifi 

•-»fc**t^*m*««om**— h fc* *MEAJjSttK*» 

. A* 3 *t s jtto#*|b i nfc o fc»^oisatim#rjitco 

vrym&vsk. 

&J) rf- h fc * K fc a ATOB fc , 
fcSMMSfc, 

^Ktt fc**rJjaW»BUt*« fc *: JUBi' 5 C fc 
>^afc-t-5r L"f4HfcKifr^. 
'.CftMHSi*] fi«fc. 

LT A*i"* AAWft* fc > 



(4) * ^200 2- 1 434 5 9 

yjiai fc ttCAyj*tt»*«gsi-£ ^««k« fc. 
wO^^*^«i6»ru>rcoai*ft'Jfcffi«sn. a^ 
KM** b a yj * ^ t^jms fc 5- ^ */u»«asr i~f s-a 

9 A^3 $ *LS 3t» 0 REHff *0«fttrt£Bfcfifi $ *Lfc* 
£ft SKfc*/H^Jfloa*aK- h fc . iffiSBAa^fiB** 

. e> a* s ft* *o#sfls stLfc o aca^^M(Kia«rjKo 

*MffiBicEBS*xfc«*JflaA#— hfc, 

ft A**— h fc SHBjtfcai** v ^?5&2S fc , 

\ ^ffiffl{CEBLfc^=>/B£BAW4tafc, 

■ «K&KJbir)EBStu. iWatB**9r*B»«>IKBB* 

saiJfSffiBU^cOffiBfciEB Ufce-^ffl Avb3FS8S 

fc> 

nesfi^stc^ s ^ - ^ ffi t*t-?mx 

. filc#X5U-CA^-rSA*»fi»fc. ■ 

fc n3fcA/Ji»K»«r!Eficr 6 A^7^ 7 7«ttK fc . 

A^3^ 5 ^9ttS8 fc^- Y-^W^5§7- W £i£ 
*) A^$n^7to 0 *Htff*co|iftfe«tB«cKB*Kfc# 

fiibdnfc^ttj^ffloai^^- h fc „ wseaa»«m«» 

feAAiix5*w#»tiiifco*^wi5fc|3l«r^ 
^^«SiSfc. 

EKEELfcH?7iaLSSKfc, 

m^^sJWi-oSJ»#^t *JWHi-5 c fc ^^istfc-r^ 

. fettle] *it«***3fc€r*K**i.»«filc» 
(S It A^Ji-5 A^afftSS fc , 

SO SnSl A^J3|&^^ J: «S«r A^3«»cE 
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; ^?t^^7W^^«!:afic^. A^£ 
b. Afl 5tO 0 KIS]«f %ottttflr.iBU:EiS SixME 

- aa shojttf) o *ja*co»*ia«r*^)istfc 

t;;-^aiA^^5r«6*^«MEifl-/j*-- h 4 seesaw 

^^K^ai^^^^^Kr w< was;fc<H4!sesiv Ayj^ ««4i*s*l*^*j«o«*£4 Lras^^r^oii: 

^^^<Sda* s 0 sca^r jtfio^fltffifflicfiia* awe 2 3 ] «K5*s u*«f*. tfc^^ v rw&ss 

■'■■'"■■^*S:ft9as-i-* = ^fflWKK4. *^*Jfl»«»4* aSffiS o-CfiL«*lx/!:*fe 

''■MB^Y^aHB*T^coa/j«4»«2S^ A*W MKlA»U-CA/rtWCffllta?1t«»2»*-^IHWKMl 



(5) »H 2 0 0 2 - X 4 8 4 5 9 

4 SrW« 4 r t~r S5*SS*^. 

IsS^js 19] awaa-/j^^yw»*3ft»6>iiKaA/;^ 
ma^*x*^86o*mfi»4*^Tu^c4^4*« 

i»ftMtclsv^^A*WaEl»4*2tcefiSn'tv>a 

£:Lfcm«A-/j^9r»«»jc*srtaA*ffiatt, 
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^' 

V ■ 5*7r>f '<*rA«-*-* Z * «rW»fci'a»*xfi 1 8 ?2 
J'. ;Vtl»*«i 28] 5? L^HC^tij-f * 

:;/>• Sfki" j$iS^»^ a* & 4 a ^ /u^ -/^^t<b, 

•• ; :;jda>-*A,+?ru tn-t^m* * tt« »K»#J*fife 5 ix 

V:. 

urXAi-oSS&wAAWSElBfc, CixfcwA 
. * &ig 9 A£ S ix5*<n 0 JfcEtfr #«#ttteRlwE» Six 

fc*at/t*ixfc*«i*fflortj*d?— ft. aosBAflwK 

; MM* 6A.^i$W 7fc<o*£ffc * ixfc o Ktt * <o « EW 
.:'V.*^«lfe<affi»-EffiSix*»t*ixfc*«:*=^1-«* 

«cH*r*«*«M&^U ^ix-Srix*)/- k*««M* 

> ix gOXAUK^ & A*} * 9 rtlHfcK t f" t * A«Mt 
g&r k-f Srig 9X*Sft5*«0 *SiJf #^ttft«L« IC 
IE«4*tfc«fl:*ixfc*fflAfli*«** p -'hfc. MSB 

**e#a*. 



(6) #532 00 2-1 4 84 5 9 

10 

*f ti-« r -r wafcKfi^a* b 4 5 > ? ^ , 

35tS^» 7* A > 6 4 5 r^^y UfD-t* 
70 miE^u-y-W^^fl, ft&0*4*5t«r*ix-€ix«)JR 

^ii^A*$n«^o^®*jt^ffetei5^Easix 

b A 5 ft 5 jfc i tWi 0 *K^»i5*Sfif 

r(^H*ia]*r*K«*a*»&K»4nfc3ft4:AAi-5fc 
^t-^^&wA*^K^^i=tICESSix^ l IE 

^n«0i&fi^^:UTA/Ji-5««OA^jW&I»i:, C 

&r u^r ^-ii ^ A^7 s ix-6^tn o ikmffv xz>&&firMic 
Eia$Jxfc^-ffc:$ixfc3fea^om^7sK->i:, Hfi 
& A^3 $ ix5 5t«0^m^b * ftfc 0 3fctf* w 

Lxtinzzm&<o A^isE^iiiics^r * Kac®»f3tE«- 

fat. roAKE3«f«S*mR^&SMSiife«trA 

[0 00 1 i 
[0 0 0 2] 

[iS5fcOfi$fr] ^iiffDWDM (Dense Wavelength D 
50 ivislon Multiplexing : SCSUfi^Sf^^lBfi^) 
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V^V/- '• .. '(7) 

77 

i AWC (arrayed waveguide grating: Y ^WS^StKfiS- 
:-: £n5 -\; [0 0 03] @2S y tf^^^M X t&ffl L«S 

*j£*Yo 1 1 — i o m«T t/^sstss&S-? 10 2 icA2f3 
\ ^ ?*Ei£fc 7- 1 0 2 ©A»M-tt*n^ixwtt£lcSt 

r - ~ [ 0 0 0 4] ::<Oj: 5 ' k&mgm*>*^&7 W 

-1 O 4i-l 0 4»€-^U-C^5:^ittUTV^<75-C 
:^V^#?=^^^^ k-***-r*A'<t>mZtts tit*.***?' 

'iy^M^m^z^tf *> oft. ztoiztb. f-r***k#m ■ 20 

WM^J ° 0 0 5] * C -C, 9-4 9 9 3 7 g^ST'SI 

^•^Sloo 06] 1212 6^rwr u>r $Mfca§te^ 

'^■;^l^<r>Kjjmm i i2t, Rsa«ffl<&N*cDA*j«« 

" : "/v^5*JR|»l 15 4, Z<DmXm&Hl 1 5©B«ICl*f 

.^^a»* e>Kfefi«affiffl«om>jwiE» 1 1 s % 117 

2li^A*a*«Bl 12, 113 1 

? fe^/i 4 $r8gser*A27* ?:?9tt88 nsi, spaas r ^ 

£y'0ij i i 4 £ 3 fficOttM«KH 115, 116. 1173: 

v ; "Y . : ;[o o o 7] 

i ^^VlWiT^fl* *fa^ou^-cr±A*^r^i5StBl l 8 

as i i 9fctt«ESK>tN*w£a*»*Ki i sa*&ft£ 
:*u «ftsa«»-ttA»^9^aHfeKi i sces^^ 

fcN*OA^&?&l 1 3 kmx*7-s*&&i 1 »lw 

■'.asjs*ixfeatfiaafflouj**Hi»i 1 6. 117^ 



#03 2002-148459 
12 

[0 0 0 9] 

A^3i'5«&^A/;^— Yt. (13) :*i^A^i^- 

a* £ n5 o *iBi*f «cD»«{tfi*ctfaa &n 
w^ws*iii»*wj^^afcpea$iT^ffi^*nfc* 

[0 0 10] lffittwjggu -ertr. 

fe'tfe^gv t^i:rji^iaiff^<75«&ttffiffitc*=^fflrf< 
[ooii] 3B*«2 3aa^«wcf±. s-g^a 

fe*3tS-*^ix^fiR{-»*UXA^^Si*^A^ 
ae— I-<t, (cx) cn^WA##~^£A££ix53t 

fc^S-m^i-Sffl^JsS— hi:> (^) A^J^-h^f>A 

fttt«-RaiK-^sRra*r***'»LVt*»^ 

t7W «a»»TF-tc A« $ y: ^ a 
[ooi2] Tr**»*jS^«2sea<D«i«-efi. tu^ 

6«fKa. ^tjLfIX*B«*w^f4BJ=B*IBI«* 

[0013] »*xS3sa«wjswcrt, (-f) afes^n 

bt % (o) cn&«A;j#- 

*ijfe^aa*-r5asj!j#— (^) a^j^— f**&a 



r 03 10/10 15:52 FAX 03 5561 .7522 



4 N 



FITCH EJjjSjf 



Binu 
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1 0014] +Kt>Pntrtt4i 3 ie*tf>jefl-efc. r w 

?WBIM**«>* 7 r^fi^iC A* $*v*;t^ 0 ^EJbt 
;?,l*tti**— h^fe£13^-roffiL, 0*JCt*OS*lal.*f*flO 

Svirv. (-0 IWt*yH«l|7W©X*(ltAfle 

5^£^lf-«fca6^ffl*WaBt, (h) £BA;**r«S« 
5 AflWRMW* A*7 <* *V* 5feO*£{b $ tilt 

;jui»tMn^ * — * -raw-*-* *«Kj7 — «»«t 

: si** e> aws-r * Mfls $ tit**B*t * 
^^^«rc*^Tv'ft*xy^i»siirtK:J5r/«* 

A/l* 97*JW £ ^•♦/WWEKT W £2 19 A*3 

[0 0 1 7] H*«58«w»W«, (*T> Sftri 
*fiS§£* (^) $^Br*o«****-C 



(8) 4MI 2 0 0 2 - 1 4 8 4 5 9 

t, (--) ro^-»yWKSBru^«)A*«I^A** 
V ft»«:*«i-*"*AA^9^SK4, (*) 

*4HMKT W©«»«fc«KS*L % A#«ft»*e>A 
7 ^SfiKS 4 ^t*^WW7 W «:» 9 A^J * n 
53fc« 0 R@«jfeO«BffiBKKH sn*: 

4H*i-5fc*«fflA*SB4:, (h) ^--^ffl^-htc. 
*ffll^T»SL*Jx*ix«>S»«>^ = ^aj>7fc»&*=. 

Iooi8] r**>*3Sff*«5ffi*^«w-ert:, 
s»*&awM-*«fls8*bfc**ffl* , r*— ar. ^e>- 

*fljMM*|cj;o't % ttiA^^^WSSrtJcisJtSA 
A*SK*&AA8'ix«ftoMft«ix^O«c0^Oi« 

t. #&nfcSRrto3E*6a*o>£»fl?-tive*L«> 
jo o$M<o*:tiJeh0ia&:*>ftvttt?i i^KtucjC cows 

[0019] 6 E«tf?*9]-Ctt, CY) ff^t7>S 

<o) *«SK09jliFtfafS«*ttMUI^MI 
<ca J: 5 t:«S$^ft^fiM7 u->r 4, 
Cxn) ro*-^^yu*S»TU-f oA*<WtA*»SJS 
■«rffl5Et8WJ^7^M»^, (-) 

4(7 ^ r«S» £ *^»S»r u-f Srffl 9 A* 

*^©0*ia#5fcwtt«ffl:BJcSlB*^fc#afk*ixfc 

Vtftitt P»4 tc *5 ;t a A^apjJSt W* ^ A :h * i-L ftfiT 
fc#SJMtMffctfcfl?»*t:^+*^WSKr u-f ^ 



-8- 
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(9) fc?§S 2 0 0 2 - 1 4 8 4 5 9 

IS M 

^••%*JRt**aMssatecA«*<a. . [00.23] si*#83a»«*ww* (-n «fi<o* 
^: :* ^^ii, e>^s-r * £ ttfc#*&rti- © fc. (*) *iS?fc»^*^i5^fs<o^^KS^-c-«a^ 

'^|jV- - vrt««K*> Art S*t*3fc w#»fc5 0 ftjfil^cOR ('>) C Wff*/HSB7 u-f cOArtfll fc Art5S&S§ 

;.V V.J /0 *»3K+©A#*5>f^«fc, (=> Crc***A*p 

ssasru-f «>aiA«ii:sirc*K» Art Art* 

.V^*W**»* JUKU ^6^Sftr^)fSW ^r*iK»t^^^«*Kr *a ^ Art Sit** 

y ' x^'j £B L : fc*n«i<fcEfi^*eDttlrt k^£J&U?tKft4> fcjMriBAfS ^rt4'- h fc £*n;i£:airt * 

. *tra*+*fc*OUtfM«l§fc. (—) tiirtx^^* 

^^hl§4< , ^IBS^-CirfeSfcfcWLrfciaffl*/^**. JtKrtK»t5A.AWila§^&A***t**«)#atYb* 

10 0 2 1 ] 7 SWtoJBWTtt, (<) tt«*>A ^ORJ^O«*n«*^ttft^ , «*fettfc#*ft 

A^»S&i . (w) *«fi»«)fi$* ? BrSO*6ttS8ft *-ix^w#*^=*mrt£^©^~* JH5HR*»fc 

i^SS^^t . -0^+.*A^«^y'M^A^^A* 10 0 2 4] ■f^t>S^RSffOSi(OR9i^. 

fjM ':^i»SK SrlfeScT S Art * v ^ftK , (-) t ffl »H Wktfffi rt x 5 K*5(t * Art *£&SW> 

^^•-?fcfg-5-*mrt^^fflrt^— hfc. Art?ffta*^Art4 dfcLTV^©, 

#3-|^:^^e^O#l«k4Hfc 0 *4l*0»*B»*©** [0 0 2 5] ffl*4l 9 C**>X«1TO. M ) fcfcSco^ 

{EKfcEiB*ftfc*=*JH*~- h fc t«*.fc£Hrt^9^ 4***r*ive^O»ftfc*nC ItA^t^ Arta5fiS§ 

;>.^>:^;;a#sE«fc, wo mrt#- hfc*ME*nasei"3*»b so fc. («o «ME*oss*w*«w«*«5-c*«fi 

l**t*fc«^*tt***fcfc««**** fc « C^) * < 4© J: 5 Saxfc^^^^iMWfT W fc . 
^^^•^^JfS^- h b Jxfc€-«tS «r#fifk L fcfi***^- (^) ro*"**<*ia*»r i^-f OAA«fcX*aWI* 

> : ffl^K^(cj:<>T»^nfeissrfctf5{i^5e^?>-e^ »fc. (-) ^^^^m&rv^^jmtm^ 

Jv : .- WwtfeS«e«*»ai J!j t^/ufrttft-i-* «rt It- Art «KK^ & Art * 9 if-^^SSB 

\r4affi&*wafiufc*«coArt»»a{c»i-«A»^ fc. >^w*^e»A***t«*^o*»^i5*iB*f 

;v^*:^:v : .^{ii^r5. K i-AK L** fc «rff ^fcB^J ^ ^ r*«t» fc . (*) 

■r [0 02 2] i-4^feS^il7ffi«t<o^-efi, ittrt^ mrt^-ffct5^$n^s^*^£^$n^^Brti- 

'Iv:; -;; :^:'K»^&a«i-6*£fl2S*tfc*tHrt-*-*--A\ 5/ti^^aSrt^StK fc uY*RK»^Jca{S*1t 

: ; ^«»A^A^5ix5^^^Efb$n/tU*£l^«S [0 0 2 6] -T/j:^^S?*3R9g2^co^-C{i. Brt^ 

: kiatfrMS^^c0tttfc(4iS^E^^^^ 5:/3Hfc»lc. Art»«t»a»6A^7*JxS%O0 8:EI»r 

/tit^^&L^n^nco«S60--e^^Hirtt-^S Ji^fc: *$"£fcttrt>i>— h fc* ArtyfStK^&ArtSKS^o* 

rtv-</v^«aiu. «ffiu^*n^<natjfewat<o£art jo B**&Ayj«»cja-f*«i-^a*«A.s-ft, ^tt^ 
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77 

.' •[0 0 2 7] S?*35l OSftOBWCtt. ffi*«9S» 
v^ix^Sft(:^f A At 5 fig i , ('>) 

;^sbw ±icSB« jr. ^ss^co^ $ fcmm<o&&&&m 

^fe>: Utt KKEBSiV wOft*^i«S»7i^ 
> $f fGAJi« i A Jft Sr^Ki- SA^x^riSEiiS 

^fiW' A**B»** 6 A# * r ^iSttSB £ 

V^T W $riE 9 A77 S 5fc<*> 0 tt!5Mfr*0«««fcfiKE 

i^^s.jt*s*»*«fcs^ ► 

f.X*jo«U»JcjEB £ft^--*ffl # — V 6 itT # fc* 
%[0 0 3 0] rft*>?>SS#Bl 1 SQ«0«MW±. «fl 

; V[0 0 3 1] B3H1 2 8eaco38Mtf|i. (>f) £« 

•i\*iio*ftiWiSu-cA.*i-aA*W«»t^ ('>) 
*'tMRfcA< ft 5 J: 5 KWfcS fifcft^A«6ig7i/-f 
\ ^•OA*«tA**ftK«r«tt^*A/jx97 f 3«JK* 

iU AflWBHW* b A/7* 5 y-WK» i: 

r ^ SrII •> AA$ii^)t^ o fcEltotottfttttHKE 

ij^a^A^*tt53few^M<K$n^o^a^wS»:@l 



7J 



WiWlWlffKWI?**. 

[00 32] i-ftfe%a»**i 2Sa«wi5§9iT-ii, as^r 

[00 3 3] l 3 sQtt©*9J-CrJ:, ( Y ) 

t. (ti) rcoS«±(CffiB$ix, «S«»ft**«r* 
ix^n^ftlC^LTAAI-oAA^StK^. (^>) 
JO K«±fcEB£iV *WBi«<0S*A*BfSc0«HfcHfi« 

^OA^flBiA^itfBKSrflasei-^A^J^y^BaF 

tu. A*«K»*»&A^r^9^«fiKi:^^*^*lEW 
7- $rS 9 A^$ix^3tO0 *H!ff5feO»«ffiBJCfti 

«»^€>Ai»$n63fe<D*S{l:*^fcO»W^^i«RE 
AiSBRt. (H SK±*dEB**t. Ilia^^nw, 

[0 0 3 4] rft*>*>5S3ft«l 3iB<IWM!ftt. 

JO [0 0 3 5] 4»ittcOJ8W^rt:. (-f) 

*L^Ofifi«c»*frL-CA^i-*A*M»i:. (^) 

it, AAWSeB5A*feA*^9raF«a»i:^-r*/va(*B 
r u>T €rii >9 A*^it«Aw 0»EI»Jtt«>»««CB*-E 
^fl BSitfc*fifl:*itfc3fcUi*flloaj*sK— ht. A^Jil? 
fiff^ib A* ^? it5 *w*B« $ itfc 0 *£4^-Oi5»S 

jp^rifctwttgjkwAAsrttKw^ffl^i-**^ 

^ffi A^J^— h t S:«*fcflU;to* ?^«Ba <t . ) 
S«±{wEta$i-L, ;w£B^7 7^WKw^=^ffiffl 
^r^- h(C -M^^Sii^irSfittSi^SEiZIG^ 

it. ai^^^^S^^*-^^A^7^- Mc-5fgi-g 
J0 ^$n^^S«^®Oi?fSffifia^60{t5:K{c&BU^ 
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/ /[ O 0 3 6] i-4fc*>»**l 4E«s>JEWett, mtf 

e [0 0 3 7] 9*4 1 5«HS<D*WX«:. 

pi*'" UO wOIS«±^EiSSix, SMc*>J4<sS3te*:*: 

^fc.'; (-) £«JbJcEB§*u :oft*/HWri'' 

tf*^ wo r©*+*^^Bri^ 

A***B*>e>AA* ? 7$#B* 5^*/^»B 

:*i;lp 0 3 8] i-Jfefc>%»*iBi SZZMlco&WX-\±* 
: :Ji & ASH" £ J: 5 lc L XV> 3 . ^ c05t 7 r ^ >*o<i&if3tc 

Vxv**co-e\ #aft snfc^^ftfcffi^^SHSB 

■\-itA*^5^i»*Kfc, (*) *Y*n4Masr>-r*> 



(11) ^85200 2-14 8 45 9 

^ A- * A^IMfeB 7 u -f K4§ia;f3 IC £ T A^i * K 

(-o •»**5^«*Bwas*#~ h twesjxfcaj* 

Wlifii:, (h) *-^^5K-hlcJ8SES^^j=.^S 

[0040I ^-**>*>ss*jHi 6£*^««r-n, da* 

*?:/3nfcBw*a#— h*»&»&#tfcjMft**tfc* 
"/o *W^6A*«-'SJ: 3j«cL-Ct*a. 

^a»f6Bw^=^fflsK— h**6>Bt9Ui-rr fc#X-#<&, 
[004 11 »** 1 73a«WBMX-li, (-f ) «t*« 
A« ^5 5fe * **u«t^»» LtA^tS A 
B&. Cn) «-»KBOS*is»fEOW2KB«EXJH* 

(yx) ^=^«co*fi3t*»3B+*»iam^T^^4:, 

ftB<W*wEIBLaiA«JC^T*^«»Bru-f 
20 ■ «:EfltLfcA*^7 7 r i!SS»i:. (*) ^^*^ie«» 

ru>r©ati*«i<fcas«$Jx, AyjiBttBa^A-Zj^^r 

i^ig^ k ^wuSSaBr ^-T ^riS 9 A±j * *t«*» O 

o mrai^^— h t , A*af«B«»feA**ns3fewo 

o X A^3 S *ifz£&Jt&&& U = ^iB w*«r» 9 as 
1- 1 *fc *JHtf- h i: «rffl*.fcai/J^9r 

SlxfcttS-a**Bfc, CM *5s.^^sK— Mc«K**t 
fc*n^«aj*apaB4:«rr u.-r*ttB*-7-lcA«S-a: 

[0042] Ttet>*>tt*m i 7 att^sn-ett, m^r 

-^*i$r, »affi7y-f^€rfflv>XA^^9-7iBttBa> 

AAi»SBW-e>A*f-r^i:5^UXtr-6. 

0, «^3ttt^r*^3|tifeBru-f *riB-aX5^«t* 

40 td5X#a 0 

[0 0 4 3] ffijRttl 8fii«**tlJ, C-T) fitftw 
»*a3t^*iiW9ttSC»rt?LXA*^aA*S»a 
Bt, (tO r*t6>A*aW»fcttll*-3fcffiB*-IE« 

^iX^n^r^^^fc^SJ t) £±ii-^r- ^/R^i&B t , (^) 
«WttB^ft»4<l9r^*ttBftlk a CBi*&< ft* -t *3 
Jc«ja4Jxfc^^*A4j»EBTWt, (-) ^^A^ 
af&BT^Y(Oaiyj«!Ji:a^^H^ A^«afeBA»^A^J 
^ ^^»B i: Y *A<tt*r «:« 9 A^7$ixi 

50 tf)B«fflaa»&AA«jcjgr**L#si ^^w^^ai^j 
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: ; ; > : >" >* : : m^&&{Z A3* iit o A*f* ?7>iMKK (^) 

r?:il- ; : '^.fo .0 4 4] i-4t>tbgji*ja.i 8&fio*§*m*. 

O^f .so7WiW»#^^ as *j * ? 7m&mt* & a;j ^ 

•^; r ; : ;> : ";;^:^[o 04 6i i-#i3«s*s«i 9s**>jB9i-c-r±, a;*? 

" ^• Jti- . :: [0 0 4 7] 58*^2 OSttaxn*?!*, fits 

5ff ■ ; :-^"\;'"> [0 0 4 8] -T4^*>5#*3g-2 osa*^>5S9J-CM, X# 
^ ^3|ft»OTA*«!|{cfiaSK5-?:h.-eKcOA^^ 

\9V»atKwA*fl!ico^*a(ci£v^fi£tttc^«. 

: ^:^. : :^:^(0 0 ecS^^r^^^^apiSK^A^^-tJ:, S&ttlB 
; . -[ 0 0 4 9 I *Jfc9i2 S»**l 8fi 

[005 0] r**^Sff3fc#2 li£*^*iB^tt» A* 
5«-^^K^A*5i&ffit75i£ia^^=^i1t<nttffiffiE 



(12) WSS2002-1 4 8 459 

22 

[0 05 1] »*«2 2S*w*«m jRJ£*l 8fi 
«^ru-f TOJM»*T, A^^7^iffffi^tC*ii^T-t 

[0 0 5 2] •*-<C*3'fefift**2 2SE«fiO««Trt, A^J 

ye; ^ ^ r iff ss§ *j Vv*~#m K ^ti^ti <d # — 

[0053] a*s2 3E*wswm iff^ipii sia 
*iart wH?feisi*r*wtt«ffie*c«a L:fcw*fBi«f*s: 

Wt7-t. »*Iia*r*S«t5 9--*5J:VoacIBIilf*^ 

iMfiaw^ffiefcEBsars«ftii3«f3es4t5?— 

4: LTV**. 

[0 0 5 4] r^^*)^ J S2 3SaSt«0«W-Ctt, ffi^C 

x.f^ 0^ 1 ^im^^^m^60{S:fifc&ia$ix 
tMO-;7-^ Lr<7>3tML$ v--cst^sw$-fr-cA 

A.^^^^*iS^^A^W&K^A^j^5^--^)t^ 

iO [0 O 5 5] S3RIR2 4f£320^^X-fi. 1 8 

[0056] t4t>*)Si*a2 4ai6fl55mm 

-9tA**7^i«»OA*M8l-^r«*^^* 
[0 0 5 7] »*^aL2 5ceew.«^"CJ*, aS*iSl8ffa 

J(? [0 0 5 8] -tttto%aWK2 5ffifficO«^"Ctt, tB^J 
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**jff*BfcJ:^TB««*«*^W^ ccicERSJtfc 

^'•j^ffieiatV^ to TAA* ? ^6B« AA'Tf &*Kfc 
- * < -r 4 £ 5 K L 4. 

;^J|l6 0 5 9] SOT 2 6Sao«W^f4, iS*ig 1 8i£ 

^>H^>4ft^fA* & A A4B0 tciiJSt Si*- 4 --e - ^/BffiSSfc£ 

i/fc £-£H£i: U"CV>5 U 
77H 0 0 6 0] i-«:iy*>i»2ft*2 6Satt^359!-Crt, 

;^ : Lt 0 w Sft: Riff* 0«tMfcB#*0 SBM* 6 A 

:i^»a5«KfcE?6i-5 r fc*r*t%ii3M-4 rfcfcur 

:S.'v?;[0 0 6 1] 5#*ir2 7SS*w*M"^tt, 

i^iwr u-r af«tB»^-c.- *jsiu*ftj±, K&mtftfto 

^^{JM^Kt-^ L7c*£ A5* LTBA* 7 

^#ri&mt\t>*JM fcHi»s*4*?r>r 

K^.Io 0 6 2] i-fc*>*>ftr5fc3g2 7Sa*^«WCrt» »* 
7W[0 0 6 3] »*9 2 85EficO^^X={i, (W) 

;"fc*nfcW»*fisar**eaKfc* '•<»> -*>*<* 

;7 -$Lk&ffrbteZ>7 ! ^*T7i'7'y'b % (^) 
ff-timWtfr«fc««^A^ ( h) 

7 ■ B* A A * 9 raffiCB fc * -r *^»»7 £i§ 9 
AA 3*t4*<rc 0 fc0**w««ttaicEjtt5nfc*« 
{k£*i,fc5tetbAffltf>£liA#— Kfc. A A 5t&B£* b A A 
, 3*1,4 3L*>&*(£2tLlt 0 acfit^OH&Piaf *fiO*«flfc 

[0 0 6 4] -rftj9%B«4t2 saiofflm its 



(13) 2002-148459 

u*U-fc, C^/u^ru^*a>&/HASft4iRfi5«»l 
-Kir, K«rBlHUTa6Jt-C*fc*e 

4a 

[0 0 6 5] S3R^2 SSWSJIttt. C-f) a*«> 
/— K«rfiSBCJ:oTai*JcSHSEL % r*L&«oeigB 
Ki*Rj«l#aflsSlT-fc*ilf*tffi8i-4««fiaB* 

^ <L-r4^2^TU^^^^^ffix^J)t^vx^5 > A 
■e, (a) aB2wyV-rff&B»-?tt, «E«»«4S* 
4r*tt* - n©Sfi^«"JSU-CAAi-««ft^AA«iSt» 

yuaHKBT ^ IS 9 AA $ ix 5 0 * (s33?r^ <75«f& 

AAap*B«»feAA*ix4*«0«Yb*ixfcO*iSl 

ffirS3«-T-r-*S ^ t €r«tti: LT^4. 
ifl [0 0 6 6] 1-ftfo^ff«!2 9iB«fiO*?B-C-r4, ffft 
coy— K«rffiSB(cJ:o-cilKU:iKRU rixe>eo^iH 

WaB2»7 ^^W4MS»^4r«*fcl»*0*5Be-> 

^^A-e % »2fl?r^-<«i6B»^4rfiff**SiBa«^r 
u-fWttBtt^-CfSflK-rSwirX 8 , «^tt<rffiv^(H 

40 [0 0 6 71 3SjR^3 0i£«cO£#-C^ (^) 

Yb-r 4 ^ ^gft^^^* nc & ^ ^ * * 
<kSixfc*e^€r€a-rs3teeiSBfc. (-) 

iBBO«^^iHaJEB**tfcru-fieK»»^e«*fc 
y— Kfc. (*) ^eil^^y— K€rftft L-Cig&n-C . 
£fcJHS**AA LMft»*«*»:»l!lt57l/-f» 
StB» : ?-*»&*49 f ^A^-^U'^^-fc % (-^) wio^-v 
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2* 

V^J *K**«D o ^H**<ott»ttH*i:BEaSKfc*aL 

<* K -5 ft ©*.«t $ Kit 0 <n SifcEJtff jtcnSMtffc 
£n\z&EL $ K - cos&IbJW** A» Itaffit t &&4> 

^iSS »bj bi-« r w a££ 

*<S3IH«r/- k*S* LrJ5fcKX*fcJte^3■ 
o r^HttSKt^asfiflo^io-s-igfii-safeStt-Fafc 

1(0 0 6 9] lSe«fccO*Mt?*±. W) 

^FU *K-^K^y— W**5WII#aft*K^:*«* 

•;. fc-T * 2 ©T u-f <U»Mt?-«r« * tfciEfs 5/ * * a 
(a) »2 07L"fSBaiEK»*Mt. 

'■««BT W frS 9 £K 5 5fetf> 0 ftlsl«f 3feO«« 

A* JJJ $ K* JtO#Sfl: SKt 0 <fc£t 

/.**>B&H^^»affia«dEB 5 Kw a>K$cEI«Jfc* 
A^} LT»*(OA^W*CJSWT*i«*lia«f*K«t*R 
>V C O i3*H*f *Bat**A» feSEK 2 K fcftfc A^f 
5 1 #> ic ffiS L fc«RO A*»RK»*G>«fcBtcEB £ 
nt 1 « h t «:<e^t^7^« 

**U ^K^Kwy-K**fltS#a*aflSSK7t*« 



26 



fc. *Kfi05fe«#Kl5WB*Kfc*e*«:ft«»W#JE 
[0 0 7 1] 

[*W^*AoJE?fl§] 

[0 07 21 

[0 0 7 3] <&1£>3S%0!I> 

[0 0 7 4] aitt*JBWflDJBl«>*»«|JCibSt5ru 
W5S&SSte* 2 0 1 i f± % 1^2 0 21 JitCJHASKfe 

^iEBSKt*^^«wjPl*sj:t5jf5 2c» i &=^«aj* 
^ffiaS2 0 4. 2 0 5 «-iSft»©SS^Bf3£tO«fi 
M«T«M< ^oJ: 5 K«jffi*Kfc^ + */^*aM& 
T^206i: x A*a*SS2 0 3 4^OTZ351*3J:V' 

K»T"U-f 2 0 6 t«r»fic^*A^J^?^aeife»2 0 7 

K 2 0 8 i*-r*A*»»7 ^2 0 6 *r»KrSifS^J 

[0 0 7 5] r<7>(^l ^Lt7WifS»»f2 O 1 

DM (Wavelength Division Multiplexing) iaSiU 
ttl^i6R»2 0 8A^a*«MUX (multiplexer) 
fflWAWC (arrayed waveguide grating : 71/^?$ 
JO SSfei 1 ) iLT^V^Wt^fc4 a A*Jie*»2 0 
3 «4««c*wa*B-e«Wt$Kr*5 9 , *K^K**o 

asr i/>r 20 6 i4*wsti»«ssa 5 *ffiwffati5fcS6-c 

JHefcfi<JfeS.t 5 legist SK-cis'J. m^SIKto^ 
^K-?Kfcov^rffi«S*f***-CW^ * 2 o 

[0 0 7 6] *fc*3HK«©W»^^7T»«a 2 0 9 i 

40 *izawi-«J:9»cc«>*a^t4Kt3toieteia«r 

7^2 0 6^^A*^^^3SfcK2 0 7 &<xtorr& w 
tCtoTMStl, -tK-eKJ£OJfifiOft1S*#CK* 
K«. ^UrA>/j^7 755fiffi2 0 7 cvH>jmt*<bmJ/ 

fcH*l3*KJ«2 0 4. 2 0 5d^^-^^5tk Lrt«yj^K 

[0 0 7 7] //*>\ *gM«-?»*^*ffl****S»2 
50 0 4, 2 0 6«2o9flMEIC^rESUX1r^. 
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^'^6A/ % rtuclE^nS to-c-<i7l:<, fc£;U«5l£;J: 

J->S2CO^rri^ffl£b^^S^2 0 4 % 2q5<D-eft«cn 
[yjti^mS 2 0 4, 205 to\,*TM*--1rtZS&LtiO*B, 

4vt 0 0 7 s J B 2 tt. - OB i lc« U^ifi^^ ^rSHfcK t 

2 0 9 j cO?Sgt<OA^- V 2 2 1 1 , 2 2 in 

feptLXAJ)&— h2 2 li. 2 2 l*a»&HMt**l 

^"'OftBWJtOfttfkffilS^ 1 o<E>aj#*- h 2 2 3*<E 
|^iiX-C*J9, r'C{cttii5^«tK2 0 SCO ••«30SfiB 
S^Jv-Clr^S. A.^-F2 2 1u 2 2 1n^ 

I; : ^fctiJWSnfe^^-co l *teJir*co»«iaiB2 2 4i. 

^22 4z{C(t ^l*5<t^2<7)$7-2 2 5i, 2 25 
^^ix&cDJEWaSrA^^— h 2 2 1 i . 2 2 In 

£l.O 0 7 9] Ufc^o-C. U1^7^K — h 2 2 3 KUt^fifl: 

V.S« 2 0 2iO**§B^WDMfg-f-2 2 6 t L-C7H**iX 
S;*, Mfie'2 2 4i % 2 2 42{c*5tt5l5fcEI*r*w* • 

l &Xxm2*>Z?"2 2 St. 2 2 Sz^SJtSix^. 
\Iztibto!£MftfrMfix?zr&m&2 O 9irt4-i2^ 

tcfifi&U A;fctf- h2 2 li, 2 2 1»a^ft* 

vvUfStSST- W 2 0 6<0£ti^{ffillwA^UC:iX*:(3 1 izm 

U fr. AJj * ^ ^VttaS 2 O 7 ^ $ *tT < S ifefs^ 

[0 0 3 1] A^7^7^jSjS8§2 O 70A^{tfltrtt, m 
Xc#lJt£3K:AftUMkNt2 O 3fc£>OTCS5l4&J:tF 
SE2©-t^*ffl.ai^««K2 0 4. 2 0 5iSg£H$nr 



(15) ^I3fl 2002-148459 

82 04, 20 5^ 5>^^^a§SK7' W 2 O 6£ 

t(^=^uraa£^-sr t-cwDMf&#2 2 6£«e£ 

[0 0 3 2] <.^2^|g^j> 

[008 3j ®3te*&mtom2<o^mm{z$srtc>7i' 

wH3-cafflOW6«{c:*J*t5l2ll fflMH-ttW— 

[0 0 8 4] 352WjHfi«wr U-r«Ttt26»^-.2 0 12 
li. ««2 0 22>Ji*j«$Jxfcfi«*A*fflOAAi5 

*w«5l*5J:t5J5 2^ j e=^/Bai*TOK2 0 4, 20 5 

J: 3«cfKJ«*^fc^-y*/^iPHSKTU-< 2 0 6i, A,/j 
3F S8S 203^?) 1 &£t£^2 tttl^ 

20 ^2 04. 2 0 5 i^**yU»«8S7 r U-f 2 0 6 $rg§ 

tttfiA*^?^ai«8 2 0 7 mvxmxmtD&M 

5&K2 0 8 i, S«t2 0 22±T£ti^afa£K-2 0 8^ 
^i5tc*top5(iBtciEBS^Si^i 

>JBftttK23 1. 2 3 2i. r*XfcttJ/i«fttK2 0 8 

'■«&w:*i*JJ;iJ E »2w*=MaKt»2 31. 23 
2i^T^«M7w 2 0 6 tiriBmrathjjx? 

7'MS2 0f)2i, »T*5J:tf*2«^=^^|a|ttM 
2 3 1. 2 3 2<Dttit)X y Sm&®2 O Bikm&zSK 

iO 2(7)^7-2 3 3, 2 3 4<C«fc^T#j&£*v-C^3 3 d 
^r^l *Jj:t/^2c0^7— 2 3 3. 2 3 4li^2 0 

cO-C$>^ 0 0J^xv7 r y?igS^2 0 92^mific60Ay;^-* 
h221i, 2 2UlCl^t.^U*M7^2 0 

u^^jftL-CA^i^ K22 
li, 2 2 lM*><blit#;**i>5. ttJW*ttfc*fi*tt 
40 &Jj*? ygf&K 2 0 9i »aj*fly«ii(i:**-?*Sffc 

{taa^ 5 ?&K2o 8OT-i8^EB*nrv^. a 

A*-K22 lu 2 2 lia»&tHW«ftfc*ff*l 

»lol»r*<0»«{a«2 2 4u 2 2 42tCJi. S^l^J:l5 
g2^*-^^-K2 4 1, 2 4 2^Eg$Kt^ 

50 
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;f [o 0 8 6] i tb^=^jsstf— h 2 4 1 JCte§n co^- 

?^:'&\?L_&\?—2 3'3tOR#w£^§Ei3S^TV**. . 
)v^^;vV ; ; : S2 0*^<yffl^- K 2 4.2KttS2 0*^*ffl*iE3fr 
V :^-5 .r ^2 3 2 o> &X& Q * «rt«Ufttt&K2 0 2 

W^'Xyfi:^ * 4<0&#Et*tfo&Lfc£tiXi>*Z> ft:fo\ 

pi ^ 2W;7-2 3 3, 2 3 4 tefficojll3fT-ffr£ Lfc 

S'^Mvl^ ? 2 0 2 2 cOSSSi K E !) tffctO^ot 

j [0 08 7] i^i5feR2«OSJS«9rWI»«)»« 

|§S ; ;'#2'o law. 0 3a*fc#Kftco*«-* 

2;?^Ki'^efcS< ft* IzffltefeSixrt:** */wi«JH*TW' 2 0 

^ o 22(^^sis^wdm{5#2 2 6 i LTto* Six* r 

:; ^#-J#l0 0 8 8] — 17. % i &£Xf& 2 <n*~*m&- h 2 
•^i^-'^|4'l, 2 4 2 fcrttASftfco 1 jkS^t^SSfftl-*. wix 

■ ( 0^^:?^<om^km^^ 1 as * i«b 2 <o*^*j??a&sfr z 3 

^ .': . 352^^ — ^^i$2SSS2 3 1, 2 3 2 $r€*$fiL-Og 1 . 

^;&':;>::^2 0*7-2 33. 234 ka&H-5 0 

•^vrf^J" 2 3 2 «tt£cO^-^ |:fi»i!fnx> g? 1 fci;t>^2(0 

k 2 4 i . 242 tcaa-rs, * lxzk 

^^l^/^mitm i »«tt«-caw tfci:R«i:A*#- V22 
vS'^/J-";lK 2 2 1 n <b -V **4ltifcM 7- W>T 2 0 6SrS 

.^^W^; ? t'0 0 8 9] A7j^9^S 2 0 7 mA^lffilfCU. 12] 
<w?f*\: -3 «w^Lfc<t :> lcA2>3J&S§2 0 3^ K« 1 4s£t5 
•; »2 0W^^ m^7*S3§ 2 0 4. 2 0 5 *sjea 5 

;; S&2 0 4. 2 05 a^tt^T^A-^StSSr ^206* 

■ 3| / ; : '•• ; cigfi 1 urt tttLZ'tittft-r * o3t^tb^ 

4, 20 5 *<5«SixTSfc5K**~*i-ixWL A/j$£ 
" 158* 2 0 3 ^ariti^7^7^&K2 0 9zMA#L7t 

10 0 9 0] <»3C055»«> 

(009 1) H5tt*»McO»3cO|g««|C*SJt5r 



(16) ^2 0 02- 14 8 4 5 9 

0 l3<D$S#tt, S«2 0 23^tCJE2j£$ftfc 
.e**A*«^Aa*M»2 0 3fc. mtcB»i-*» 

-caaiat^*t^=^«<na5 1 *5iva52 o^vmmfi 

*£Sft2 0 4. 2 0 Si:. «iett»O£4jftS0fSO9tt 

2 0 6 A^J^ftSS2 0 3ftfcWC^ 
^2 0^^^^ffi.*9?S?§2 0 4, 2 0 5tft.^9 
StiSr k-T 2 0 6 i A*}.* ^7 ^SttS 2 0 7 

/O i. «#*HWJHcOU»*»a»2 0 8i, SS2 0 22 
±-Caa*»ft8 2 0 8 5r^-t 5 i^OHWJ^EBStt 
.fcSRl43tV»2^*^ffl»KK2 3 1. 2 3 2h 
-Ji6Ui-/jWttB2 0 8ftbOTc»i *3£X*m2<n*==L 
7ffl2$St58 2 3 i , 2 3 .2 2 0 

6 fe«rfflfiE-r*tU^x^7 r 88t«»2 0 92i, tH-Ji&& 
V&2 QSt£S;Xf\Z.%lteiLXI%2<r>*:^*mm : &&2 3 
X, 2 3 2^«€2 0 23a>-aS(c*?i^Tg^^ix^"-7 
T ^x<^ 2 51 i:^cJ:oTfl5JS$i^Xu^^ 0 
[0 0 9 2] B6». c<PJ:5ft«jS^#aH£feRK# 

2 0 8i *^W^gg^KWDM^^ 2 2 6 £3k 9 ffi-^ 
iE5r2tm?)m7T'f'*2 5 2 gl*$^tt$520^ 
.-^fflaSJS2 3 1. 2 3 2 > dF nfc^ - 
^g-«7r-r^2 5 3, 2 5 4^<b«jJt$^T^-5i. 
^•}^^§^77'<^7W 2 53, 2 5 4W 
SK2 0 23 iJK»«tOi«afi±«»»*2 5 5. 2 5 
6ifto-C^5, C«3i:i>ft*S«t»«rJ:. fct^tf^e 

-^05IJb d o ^SSig LT^JK«»« 2 5 5. 2 56 

[0 0 9 3] :w^3 ^-ri5iS5S-fe-?-2 o 

l3Tfem^7^7^i$S5§2 0 93*>«a«fcffiSE4*Lfc 
j e^fi^f77'</<2 5 3, 2 5 4^L/:i*S 

Jr*fiiS.»^S2 5.5. 2 5 ejeio-c^eat^JxT 
^£ii7j^7 7 r 'l¥S£IS2 0 9j^ot< 6„ wtve>0 

*S:<k4nfc^-^5fe*i. ^t*/^»»»ru-f 2 0 6 

2cO^=^fflili;j3f&l®2 0 4, 2 0 5^6, fVtSSO 
= ^i-it«, A^'3fSK2 0 3 2rgTffl^X7^»2£S£S 

[00.94] <»4W*EM> 

[0 0 9 5] H7rt:4C*M©aS403»ie«JC*»^5TU 
»2©3e««^*5»t5B3 fclBI— »»l-ttI51— OtgF»Sr 
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-~V'l *5*t«B 2 cO^--^fl?m^«JfiH 204;-205iv 

V;//;;";j2 0 4. 2 0 5 i:fv^5«K7^^ 2 0 6 > 4" SIS 
?^^" : '-^-5A>0^9^K^2 0 7i, fa*3fea*fflcoa5^s» 
V; 2 0 8 fc, #£2 0 22±"C 5 tii^^£^2 0 8 

£ : ^;.t?* 5 K^ojiWiEB 3 *t7c55 1 ****** 2(?kt,^ 

|fip&K2 3lA, 23 2Afc, w*L€>m*7i«HKK 2 0 
; > 8 e>OTC* 1 ^ J: TJ^S 2 3=-^ffl*ieSft 2 3 1 A, 

? • ^2;i 2 At ?***&&ftru4 2 0 (5 t*r»iai-sdi 

'"i.^*^9^wsas2 o 92 jbi &±xi&2o>*r-#m 

^f'v^WR* 2 3 i A. 2 3 2A^*5{t-&a5*^5^3«a5 2 
; ^ V ;^;C) ; 9 2 fc E»ttl<r>»tt l w-*H-«l»8E itlfcSS 1 *i*tf 
^vl20^7-"2 3 3 A* 2 3 4 At- £ ->XWif&^^X^ 

" ^ 5 10 0 9 6] i3 81t :«i}4*«W7W*»8» 

v W*^7^*fi»2 0 9 2tO?ggtt7>A27#— 
:Vr ; V-V 2 2 Ik 2 2 1 m ictt* T**>»«i*T W 2 0 

:^ft^^SK7 LTA/ltf- h 2 2 

u 2 2 iM^btfcatSaaoo ft»*ftfc*flf*» 

3:*/d>»^*^**»2 0 9 1 ^BA«#ff 

1*2 2 3^ffiiat$nr*5«?, 

■•|':f4tti»*«»2 O 8 . *^ A 

C^^.***" ^2n , 2 2 lN^S>A^£*v£:;§-iS£o 

:,:?i^j:^2^=5ffl#- h 2 4 r % 2 4 2#'esi 

<: V 1 0 0 9 7] *i <7«=^ffljtf~ b 2 4 1 1 co^e 

70^\3jar±JE«2 0 24^«iir^S5Hufi03f^JS«C25^JC 
^- J ■^;i^T3g/S*2>tfcS510 5"?— 2 3 3 AS>K*fW fc*tl«I 
. : fv\-;iE»**t*tV*5. S2c^r.^ffl^-h24 2IC 

:, - : rC{v , tt*2«)***ffllB«K2 3 2 At*-«MSRSaVC*5 

;.0V . *0ffiMf*Btt2 o 22oagffi(c«6#jo9fSffiB 
: -; - . j: otM$nfc» 2 w ^ v - 2 3 4 a »r' 

; 7-2 3 3A. 2 3 4 AttZtt 6SI 1 *S* 2 cO^^- 
^^5»2tfiS2 3 1 A, 2 3 2 AWfliiSiC^JRV^rSSarL 

:*V\ 

, [0 0 9 8] r co* 5teSS4 05BK« coru>r*ig*§te 
•>'2' 0 14*^14, A*}3?£&20 3a»e>#«tfi*o#fo3- 



C17J (»S20 0 2- 1 4 8 4 5 9 

< ft £ * 5 iw#j££Hfc^*/ui*Ea§:r K20 

T£ii*^^^«tK2 0 92K$H£$-fr£ rt Z(Ogj£. 

«K»2 OStCAWL,- *©l*aW«re*$ix^:«, g« 
2 0 22<fl^aWCWDM{c S-2 2 6 fc LTdi-ft &*T.£ C 
fcfcftoo 

[0 0 9 9] — Jbr\ g5l*3*t**2W^--^ffl^- N2 
4 1/24 2 fCtttflflsK- h 2 2 3 1 ^0 

to «r*^»«-j-a. cnfewtt«ffiajcttsBi*i*t5»2 

cO--e^^ffliS«SS2 3 1 A, 2 3 2AW-«is*2i?ii 

A. 2 3 2 A^rfcSSLTg;i. &2tf5S y — 2 3 3 A, 
2 3 4AI=A*H'«. cnfewAJtjfcttAfltarfajC&E 
fl+U »1*i : *tfS2©*5i^MieaK2 3 1 A. 2 3 
2 A**©#MCfi»S*t - C,, JIl*S*V*2»* = ^ 

JS l ^Sttfll-CiBiW Lfci ra«twA*^- h 2 2 1 k 

2 2 iNa^^-v-tv^ftasr i^>r 2 0 6 ^gctrb 

@7ic^-rA^X7^^?§2 o 7 iz^jirr^, 

[0 1 0 01 A*^97»»82 0 7cOA^«*Cft. B 

7^^b7t.t-3l-A^fe2S2 0 3<eev*c85i*5*V 
S2cO^-^^i±l^}»S^2 0 4, 2 0 52jSjKB*2VC 
V^Oo Ufc^oT. *l*5*l>3B2W i e = ^ffl*aaL* 
Sft2 0 4, 2 0 5^&IJ^^*^SB7l/-f2 0 6^r 

4, 2 0 5fre«*nr*fc*^v^-r s n^--**:affiia 

^2 0 9 2trA»rL : fc*Jft«»wtttt«:^aiy^i-ac 
TO 1 0 1 ] «3S5cD3BE«> 

[0 1 0 2] W9tt*«98fl0*5cog|»«IC*il+5 7-u 
Ufc^^-C^So ■CWlH9TJS2t01Bi«tMirt'5la3 

&is$&-f : '2 0 lscosc^ti. fi$2 0 25±t;:^$^ 

■CEB*ii^fc*-^*«>JIH**var2o*=^fl!t8A 
?S^K2 0 4. 2 0 5>. «-9HK8ftcoSftas»fScO»iaE 
8SBS5S"CHfi**"< *5* 5 iC«flcSixfc^ir*/^*ata6 
7^2 0 6 ^, 0 3 ft 1 ftitf 

SS2c0--p^*J8a^i5i53S2 0 4, 2 0 5t^t*^ 
2 0 6 i:$rlSlS-r^A^^7y5?fiS5 2 0 7 

*s-*a*fflwdi*flf»K2 o « msiz o 22 

>.-CUi*3«B»2 o 8 fr*tf* ? Jc*^WiW^EB**u 
fc*l*5*t5JU2cO*3=^ffli»iBE»2 3 1. 2 3 2 fc. 
JO riXi5>a3^*&Sf2 0 8 t£ <o XJ\Z^ 1 *5i^2(75-&^ 
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(18) «H2 0 02- 1 4 84 5 9 

33 34 

: '■*iB»M2 3i, 2 3 2 k***Ar'&BMT\s<( 2 o rJ:io7J£tJ**-F2 2 3a«ffiB*ix-C*?9, ccicri 

• .,/\\.':6i:*S§Ki-5ffiA^9r»aS»2 0 9i4, »ifc± m*»«»2 0 8O— »aUEE3ivcv'>i. A?7 

' /t.t5^20^ci^ffla|tjS82 3 1, 2 3 2£rJ£tft2 0 2a #-F22lK 2 2 1 H25^£tJJW^nyt.5fefG S"^ 1 

«fc*5t^-C£^lC»«Lfc*7T-f ^<2 7 l £(cj: ftH«f3tcott«ffia2 2 4iKirJU «>Si$fiK2 8 1 tf> 

-Vx:^^->^^^*^ v ^- SWSU/tM^2 4 2ASffifiS*tT^o„ 

; r Kv o 1 o 3 ] in o fi. ~ o£ ? fctej&ofcii^&Bfc: 1 0 1 0 a ] ArtaS&sg 203 a>6 xK\^Tz.fe j %x t (nn 

'ai62 o 8 fcts*ifea»ffl7T-i'/<2 5 2.^«sfic**u. wtesitasa o 22^s(cstt^9, ^e=*#o 

^*fc'»l^it^2W* = ^/BW«W2'3 1, 2 3 2 60 JO V 7 ^<7^ 2 8 5t«*t*#*77-f^-«i 

lh$M*fi'p Lfcj&^T, 351 W*=*fliWttIff2 3 1 KA* ICg)K£ftTWnMf5-§-2 2 6 «rtt 9 Wi-«#*a*ffl 

>?sft2<r>*~*mm&&2 3 2lCJ§£&. *2tO*s.*JflW [0 109] w«.t 5 fe« 6 0**M^>T 

^S8 2 3 2(cA^7$ix^#«fk:^^^=^*<i^^ *2 O nt'll AA«Klg2 O 3 jft*&«Mtf>#e-9- 

£3^2 7 l^rS-C^lc75^ = ^ffi«p&jZg2 3 1 £rA*r*-5i:, #^z^S^S*^ScO?SifeK^^-C«S 
^Itiii*^. ro.t5trLTWC«lA^7^»*K2 o 9 ^\zm^tirt^^^m&^r us 2 0 

■'CjKT ^ 2 0 6 £x2.*'|3]l£i£f7 LT#i£$ft* B 9 IZi* Xftfi*?7W63t 2 O 9 s 

%S 1 J3i^f2 w^-^iSa!M$K2 O 4 , 2 0 5 ic; «-ttfi<&Jfc*r»*fb Lfcft^tfiA**- h 2 2 3 a>*>fct5*> 

.*««»*.»#*fcUrm*.8*L*ri:^4*. 4^2 0 8KAMU .*^rtS8«riS«SftfcS* £tf 

^^tihnyt'&^—fTtll*. A*>9?&&2 0 3^»rai 2 0 22C)WlCWDMfH^2 2 6 i l-T£il27£ft<SC 

;^^7r«SHS2 O 9 8tcA»Lfc^*lS*<o*S€:^ . tuifc*. 

^[0 10 4] <^6^ffi^> ft®tofc<rc3Sifc4£R2 2 4zlZ&\Ztyt<ni9:EliFr?ttf 

; V- [ O 1 0 5 ) m 1 1 W**BW055 6 c035JSWc*i»*T fe'«-rs» "^©«?««ltgK«:«iaiW6»2 8 1 O-jEzS* 

u r«om MS*ft-c^5* Lfe^-»r, rco^^er'^m^^ 

^Vli?jB2 0»*«fc^tfSH3 (fclSl-ffli^ttlSJ— iLfcJCtt, «iSSttB2 8 l*g»LTA*^y"/i51fi 

: $&fcf*L-C*J9. rtt&coaW«:]HS«B5i-5. "-»2 0 78^>A*sK— b*^&*<Ol*lSB»CA«^r5 w CCO 
;^ro 10 6] SbOSfifl^y U-<W«»»^2 O is i0 ^^^MO^S^^AtJJ?^2 O 3rt**A;tt$ft7r*: 

• 3«£2 0 2t±W»«4*ifctf**A*iB«>A*» *«fiWi*lcf t*^W7W 2 0 6 lcA»«- 

: " \«» 2 0 3^ $ *5BfSOi»«»fiS-CW . * ltf+*^iWE87 W20 6 *{£3B UXtti^J 

2fcS< fc* J: ^«C«5^$n/l*/*^^/^3?aS§7"u-f 2 0 ^7'7 r 3¥25S§2 O 9 ■ a»&5c©*RS«c$>ai£*ft-CiMt 

6 X±im&&2 0 a4feW:»JW*85 2 8 1 k^ 2tlZ v tUt, #Bfi*3fe««Affl:ia2 8 4\ZtX* ^ 

./ ^^/uafjftJST u>< 2 O 6 **iR^aA2>*y^<M8» ixW^ttftlCjMfc Lfc^— *;fcrt»?5i.<pft*. Lfcd*^ 

2 0 7a^, fs^5tm^^ffi^i*S?S2 O 8 k. "C, W^0^7^/<7 W 2 8 5 4tt»*^fe 

, 2 O ^a^K-fllOillnrJc^^ix— JB*ftlBUfcHi/i* 5t£*^S-fttf, AMi&»2 0 3*iriil*^9^ 

: ''=VjB»«tK2 8 2i:, rft6U/rtWa»2 0 8, £±5>0 W»«2 0 9i^A«Ufc**1a*w4«ft*:^* ^ ^i" 

'^^^82 8 2*5vtW»iS«jfeK2 8 lcO«3«t ^-t^X-#^ 0 

'^v+yutsafeBru-f 2 0 6ifesai-5£ii*^-9^a 40 [0 1 1 u <S7w^j> 

. ,"'a»2o 9«t«c:io-c*j«sn-cv^5 0 [0112] h i 3ji*«w^«7 03i»«ic*sit3r 

" [0 10 7] 0i2f^ :<^J:?«07U>fi$l6S . u^«tt»*^*ftfflUfc*^fS36a^Ba5«o«ffi*rS 

-F221t, 2 2lN(:iift^fi»7W2 SiW^SSl^t&t-^. 

0 6O-533//>-en^^$^XV^, Kfi^-XWBL 101 1 31 K7C0^^JS07W^£§^^2 0 17 

SSii^-V^wHStfKr l^-f iigUSttA^^- 1-2 2 1 tt, ^2 O 27JHC^3tLfcfs-o'ifeA^fflOA^ 

U »»-2 2 l«A^fflJtSK6. ai*tS*tfc*1S»rJ:a iE»2 0 3t, ^-atSR^KSA'BrSoTOWSfiSg-clH 
*^5^««»2 o 9i©tt.^«ajB£euiBR-e#fifl:4 * 5 fc«^§ix/t^-y*/v«SS&Tu-f 2 O 

htl^^, *w*«Sr»0*HJr*O*f*«Cjaic JO 6 A**£*§2 0 3 iftt^*687W 2 0 6 
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V*^+*AA*5^3raW2 0 77 by fi»*ai*ffl 
^OffiWfcK 2 0 8 t . gl£2 0 22fi0^«tO38litf^* 

•••Vs. ■iH**s^flaTO*2 8 2WOW2Mr.#jB» 
^HB 2 3 2 O— *fc^**A«Sj!8T 1/^206^8 

ffi* * 9 ySffJKK 2 0 9 e <b £ o T«fi£ * Ht 
^« V *2^*-*««»IB2 3 2<&<fo*Sl*£«2 0 2 

0.1 141 Hl4tt v ; CwJ:3«!«*©3ft*<a3aifi«c" 

* r ^ >r acwft-^oa ^ * v ^s»sk £ * 

^k^cLr^^Ufet^-C*^. ta*r*9:/W»B2'o 
r7rbii)**OA**'-f2. 2.1 k 2 2i«i:iifY 

^^«7 V^ 2 0 6 0— &&<Z*ittmGtZtlX^ 

\±i*? k^-y* A>m&B ru/fi^i 
£rrX^7^— ^2 2 ik --2 2 iN^>e>ati«-^^5 w m 

^«Snfc*fS*f±W*^9^3|*H2 0 9icDMA«8»l 

jt»l»«fittt»ctt i ootts.**- h 2 2 a jMEBS 
$Kt*s i':: icttffirtaraw 2 0 8 «i#Kicsn 

|^T^5o A;frtf— 1-2 21i, 2 2 1n/j*£,W 

fW*ttfc*<S^W 1 jScF]«#<D*«ffifi2 2 42l3tt, 
r:^iS^£^2 8 1 W»sEUtflUi»2 4 2^PEg$nTV- 

^ [o.i i 5] to&is^fz*=* ft&ft&Liz®<D*SiQi& 

i : «2 8 4Kltt:aS*« = *flWHM&2 8 2*3— 5KA^^$. 

^*'<n-&km%E£tix\,-z. mx&fcm 2 0 s iz 
%mTis^^my'T-{y<2 s 2^tsgcsix-cv><5 ( , £ 

^fc* *?SU>tJ: < dJcJB2flO j e=^ffl*K*2 3 2©tt3» 

■■&*<nc6i5^*ritsn^-r^TO»Tu-r 2 0 

: ;.-caB*^9r«fi»2 0 96^aas-ar« B ' 
:V*«*^*€r*afct*:**aiA^ b 2 2 3*^^ 

• -2 0 22<D^S&(ZWDMfe§-2 2 6 £ LTW^*il5I. 

, to 117] Aa*«**><bA**Lfc{S**»l 
&E]$r £GO*£tftffcB 2 2 4zlctt:Alt5fcco i gcCalfcrftas 
r^«»fftJRCifiJ|y2«* = ^/fl»ttS»2 3 

*#*fl:*ix&*l4, S2M--3'IB*M2 3 2ifi:e 
. *U Kt*iSfflc0jtVr>f/<2 9l«rSrtiU-CA-/j^ 



55 



9^Wt»2 0 77OAA#-M*fe*c0|*SHcA»i- 
5 0 rcO^^«W#a*ttA*4flatH2 0 3A*feA* 
Sixfc**flOe**fc*iC^**yH»SttT W206 
KAMI" So ^.Uttf+zHBlMr K 20 6 
LXtiU)*7y&&®2 0 9i*»b7C0frKRK5Mfi3 
*i-Cffi$t£ix5. ^ »afBS-*w«jftfitB2 8 4 

fc***s*1-Jttf, A^7*SK2 0 3*iftir£fiA^9 
70 ^SWKB 2 0 9 8 KAW L?t**«*o«jB«:?-3i j/ * 

loii9] i»±a9!Ufcsin -W5 03aK 

1 'fe3tM**2©*^JHffi*W»*S2 0 4. 2 0 5C 

B<iUftitix(2AJ[;^?^«ftM2 0 7 l-$gfa£K:A;/j 
L^:*=^3BttA^iS*»2 0 3{cfeA»t-CG-5-*o 

0 97|COV*Tfcia#^fIBlSa 5 *>3« X*X*>IC*tLTtt: 
Irff5ft*>9«i* A**ttJS2 0 3 fcAtt-ff)^^^* 

[0120] 6Ct^X9l»flI8 0»Kff(Cd»» > 5T 

jo s, *35ia«HoA.*^9^g?Sti§2 o 7 A-efi, ^^.^ 

/WSItSr ^ 2 0 6i>bA*^7^#»»2 0 7 At- 
A3t l,*L*:~91t<0 0 BfcEI^ 3 0 1 ^2Mr-^i 
£li^l^K2 0 5 cO-^-^^^— Scn^Et^^S 
J:i5lC<toXV^5o A*»«»2 0 3 0*il*il<0*« 
#coA^r^— h^*ru-Ctt*=^*^i*bi*f3t3 0 2 
*S2^c0 1^-V*^-fo-fixX, -*"*tefe*AAst?— b 

[0121] ]-<7>%x5ifi i iHfiattf-i»iai 

<0 ^TTfe 3 0 2 £ 5 K£.A27i&ffiifc 2 0 3 trfiEB 

[0 12 2] cj!9«>||lfi«> 

[0 12 3] S 1 6*4^*WO»9 0|Bi««^tST 
50 A«tt7W 2 0 6>4>bA*^^7 r ^^2 0 7 AfC 
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•l'/ : *=>*0OOlkEI»3fc3O 1 t I^ls]ST7t3 0 2coracO 
<mft% 3 0 2 li A*SRfc» 2 0 3 cDEHSnfc*:- K i 

X^ : [ 0 1 2 41 £ <blC, <&>-f HCttBM*L4^2 

vjwa#f*«©.t o*SR^*^*ttA*awus2 o 3 * 

/ J^ ^fe&afc^-r^tor-. a*j«JR»2 0 3 
•i jO 1 2 5] «Sl OcOHM9H> 

;5 ? ^**iPUfct>«>-C»a. C<7D2I1 7 -CM 1 £: ra-fip 

*a«cOA*^9y*R»2 O 7 Ct?li. ^ 
^*>^J£»r u-W 2 0 6rcaj*iWa»fcA#Lfc* = *. 
^•*6o-*BI*r3fe3 0 lri^~*fflflW7i£Stf&3 0 8 

'to 12 7] *^|^(:il*-^fflliJ^S$K 3 
0 8 04-4= V 3 1 1 ).f*. 
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^262 a 2<73-5g^^$nT^»?, <€afe£8f;tfw 
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* c t &x-$ s fc; &-r u^r co««) 1 5 tcm i 
.cb ^ 7 — 1%2 7 — <e 2o£r{£? #Mrjft < x ±r % 

|;J'Iquo] <jgi4.o£A«> 

::^v [ o i 4 i ] 0 2 i tt*«9i<DS i 4 (B»6W.;*5tt* 

|$*V fc *» 0lCI **- M2 l-eiai o*$J:tf®2 o tra— 

•'Ov'ro 142] C^»3ft«lwai*^-7raf&IS2 0 9DH: 
S^&te 2 0 2u^)l^rgl^^S?§2 31t 
'?'&2a«=*Ai*tttt2 3 2t£aLt^5 i 4fc, C 
f^He;^-^ffl«SSS2 3 K 2 3 2 fcStfVfirKJBl 
£jfc'j;C«S 2 <BKW>fcJ8aS*8 3 8 1, 3 8 2 «rfflSlt 
fiOH**ffl»«»3 8 1 tt, 13 2 

^oi:su$ l 3 6 1 <tra-{£i5-?£ 

|p/j.x? 7^*5*32 O 9Dfc«*ES*l,-CV^. SS2 0iJC« 
V^fe«25teiffi3 8 2 fc. 1^12 0(w^U^2«ixKAffl^ 

: t 0 1 4 3] C©3*b^W**ttWj)ll7r-<'«2 5 2 
Mi r dSyjW»K2 0 8 i**»lcSaB4JxWDMfi*2 
S-j2 SfcE^Ul^ivKftonn^*. 
/ l^r^a 9 i «o*-*JMHfc»2 a l £0 
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